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Outline 
 Introduction to Fire Science and Engineering 
 Full scale fire experiments 
 Designing a fire test 
 Impact 
 Fire Science field 
 Importance  
 Disasters 
Introduction ± 1 
 Fire Science field 
 Importance  
 Disasters 
 Challenges for designing 
 Too many variables 
Introduction ± 2 
Full Scale Fire Experiments ± 1 
 Why? 
 To design safer buildings! How? 
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Full Scale Fire Experiments ± 2 
 Data output required 
Designing Fire experiment ± 1 
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 Mass Balance 
 Fuel? Wooden pallets 
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Designing Fire experiment ± 2 
Load cells 
frame 
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Thermal environment? 
Designing Fire experiment ± 3 
Load cells 
frame 
3.5m 
1m 
4.15m 
4.25m 
Sample# C [wt%] 
H 
[wt%] 
O 
[wt%] 
1 47.49 6.37 46.14 
2 47.62 6.33 46.05 
3 47.78 6.32 45.90 
4 47.67 6.39 45.93 
5 46.94 6.44 46.62 
6 47.15 6.26 46.59 
7 47.57 6.50 45.92 
8 46.86 6.27 46.87 
standard 
deviation 0.35 0.08 0.38 
average 
[wt%] 47.38 6.36 46.25 
vol. 3.95 6.31 2.89 
molar ratio 1.00 1.60 0.73 
AFR stoichiometric [gair/gfuel] 5.62 
CH1.6O0.73 
Designing Fire experiment ± 4 
Load cells 
frame 
4.15m 
4.25m 
3.5m 
1m 
1.4m 
2.8m 
TCnear room TCfar from room 
TA1 
TA4 
TA5 
TA3 
Tdoor room 
TA2 
Ceiling thermocouple 
Tree thermocouple 
2.2m 
Central 
Tree
 
Sidewall Tree
 2.1m 
Thermocouples 
height of central 
tree  [m] 
Thermocouples 
height of sidewall 
tree   [m] 
2.31 
2.07 2.08 
1.82 1.83 
1.58 1.59 
1.33 1.11 
1.09 0.86 
0.84 0.62 
0.60 0.38 
0.36 0.13 
Thermocouple From left ±
sidewall [m] 
From back 
wall [m] 
A1 3.33 0.89 
A2 2.69 1.55 
A3 1.64 2.71 
A4 1.04 3.13 
A5 0.34 3.65 
Door room 2.26 3.73 
0 
100 
200 
300 
400 
500 
600 
700 
800 
0 1 2 3 
ce
n
tr
al
  t
em
pe
ra
tu
re
 
[ͼC] 
Height [m] 
316s 
281s 
245s 
225s 
209s 
145s 
139s 
115s 
95s 
71s 
55s 
 Fire Effluent analysis? 
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Designing Fire experiment ± 5 
 Fire? 
Load cells 
frame 
Central 
Tree
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Designing Fire experiment ± 6 
 Send fire-fighters in? When? 
Load cells 
frame 
Central 
Tree
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Designing Fire experiment ± 6 
 Send fire-fighters in? When? 
Load cells 
frame 
Central 
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Things to remember from today 
 Fire science is a 
developing field, that is 
evolving rapidly. 
 Very challenging and 
interesting. 
 Fire Engineering is the 
absolute meaning of a 
multidisciplinary field and 
everyone is contributing 
to it.    
The FINAL MAIN ADVISE  
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what you learnt today at 
home, otherwise you will 
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Any Questions please? 
Thank you! 
